
Measurement based assessment 
of aerosol radiative forcing

MODIS level 3 (1°x1°) daily, monthly, 
measures:
- aot (550 nm)
- distribution of the AOT among 8 models:
Reff= 0.10, 0.15, 0.20, 0.25 µm - fine aerosol
Reff= 1.0, 1.5, 2.0 µm for sea salt
Reff= 1.5, 2.5 µm for dust

Consistent 
calculations 
of solar 
reflected 
flux at TOA



Ae rosol Mode ls_”Di dier2”
Sma ll pa rticles:

l=0.47-->0.86m m l=1.24mm l=1.64mm l=2.13mm rg s reff comm ents

1 1.45-0.0035i 1.45-0.0035i 1.43-0.01i 1.40-0.005i 0.07 0.40 0.10 Wet W ater
Solu ble type

2 1.45-0.0035i 1.45-0.0035i 1.43-0.01i 1.40-0.005i 0.06 0.60 0.15 Wet W ater
Solu ble type

3  1.40-0.0020i 1.40-0.0020i 1.39-0.005i 1.36-0.003i 0.08 0.60 0.20 Water  Soluble
with humidity

4 1.40-0.0020i 1.40-0.0020i 1.39-0.005i 1.36-0.003i 0.10 0.60 0.25 Water  Soluble
with humidity

Lar ge par ticles:
l=0.47--

>0.86mm
l=1.24mm l=1.64mm l=2.13mm rg s reff comm ents

5 1.45-0.0035i 1.45-0.0035i 1.43-0.0035i 1.43-0.0035i 0.40 0.60 0.98 Wet Sea salt type
6 1.45-0.0035i 1.45-0.0035i 1.43-0.0035i 1.43-0.0035i 0.60 0.60 1.48 Wet Sea salt type
7 1.45-0.0035i 1.45-0.0035i 1.43-0.0035i 1.43-0.0035i 0.80 0.60 1.98 Wet Sea salt type

8 1.53-0.003i (0.47)
1.53-0.001i (0.55)
1.53-0.000i (0.66)
1.53-0.000i (0.86)

1.46-0.000i 1.46-0.001i 1.46-0.000i 0.60 0.60 1.48 Dust-like ty pe

9 1.53-0.003i (0.47)
1.53-0.001i (0.55)
1.53-0.000i (0.66)
1.53-0.000i (0.86)

1.46-0.000i 1.46-0.001i 1.46-0.000i 0.50 0.80 2.50 Dust-like ty pe





Aerosol direct radiative forcing

Kaufman et al 2004 ?

Classification of aerosol to natural 
and anthropogenic

anthropogenic

dust

Instantaneous aerosol anthropogenic 
forcing and dust radiative effect

Christopher et al 2004



Cooling

Heating

No 
absor-
ption

25% 
absor-
ption

Dubovik et al.,2002

Opportunity from AERONET



MODIS Aqua

Aerosol Semi-direct effect - Koren et al 2004



Selection of meteorological conditions



Cloud fraction as function 
of aerosol optical depth 
(OD). The cloud fraction 
decreases almost linearly 
with increasing OD. 



Clouds only

Smoke only

Instantaneous forcing
In the afternoon 

Impacts:
• slowing Greenhouse warming of the surface 
• warmer, higher, more stable boundary layer
• smaller boundary layer cloud fraction 














